Auditory responses in the vocal motor system of budgerigars.
Budgerigars (Melopsittacus undulatus) are small Australian parrots that can imitate novel sounds in adulthood and therefore serve as a convenient model system for the study of vocal learning in adult animals. Previous anatomical studies had indicated that known auditory regions in the telencephalon of budgerigars are connected, albeit indirectly and rather sparsely, to vocal motor nuclei. Physiological evidence for connections between the auditory and vocal motor systems in budgerigars had been lacking, however. Here, we show that neurons in a telencephalic vocal motor region, i.e., the central nucleus of the lateral neostriatum (NLc), are responsive to auditory stimuli in isoflurane-anesthetized budgerigars. These responses are highly variable from trial to trial and frequently have latencies in excess of 100 ms. Neurons in NLc generally respond better to a budgerigar's own contact call than to a white noise stimulus, but the response preferences of NLc neurons in budgerigars are generally weaker and more diverse than the response preferences of neurons in the high vocal center of songbirds, which is probably analogous to NLc. These data indicate that parrots and songbirds, which have evolved the ability to learn vocalizations independently of one another, have both evolved physiologically effective connections between their auditory and vocal motor systems. Interestingly, however, the anatomical pathways by which the auditory and vocal motor systems interact, and the physiological details of how they communicate, appear to be significantly different between the two taxa.